Introduction
This paper focuses on how processing firms close to harvest cope with the high degree of uncertainty regarding raw material supply. This is a highly relevant concern because uncertainties of this nature may lead to inefficiencies in production and cause problems in satisfying the needs and wants of downstream customers by, for instance, limiting the product range of the firm, affecting the quality of the products offered, or disturbing the ability to deliver on schedule. Supply uncertainty is regarded as the greatest source of instability in the processing sector (Prochaska 1984 ). Yet, most research addressing supply uncertainty has been conducted from the viewpoint of the policymaker with the goal of optimal stock management (Bockstael 1984) . Little research has focused on how processing firms near harvest-ing cope with a high degree of variation in raw material supply (for a notable exception, see Dreyer and Grønhaug 2003) . Thus, the main question underlying this research is, "How do processing firms cope with supply uncertainty to compete effectively in their output markets?" To examine this question, we conducted an exploratory study of processing firms operating in the whitefish branch of the Norwegian seafood industry. Here, changes in fishing effort due to factors such as fish stock variations, poor weather conditions, and government regulation contribute to a high degree of uncertainty regarding supplies. In particular, processing firms close to harvest are more directly exposed to uncertain supply than actors further downstream in the value system because supply uncertainty will, to some extent, have been absorbed by upstream actors.
The paper is organized as follows. In the next section, we discuss the concept of environmental uncertainty. Here we also address the strategy of upstream vertical integration, which is applied by many processing firms in the Norwegian seafood industry. We then present our research, designed to capture how processing firms in the whitefish branch of the industry cope with supply uncertainty. Finally, we report our findings, draw conclusions, discuss their implications, and make suggestions for future research.
Environmental Uncertainty
Sudden and unpredictable variations in supply of critical input factors represent a specific type of environmental uncertainty that must be dealt with in an adequate manner because firms need regular supplies to operate effectively. This follows from the input -throughput -output paradigm, which states that firms' value creation is brought about by transforming input factors into valuable products and services offered in the output market (Katz and Kahn 1978) . The problem of coping with environmental uncertainty has long been recognized as a key managerial challenge. Thomson (1967) , for example, postulated that "uncertainty appears as the fundamental problem for complex organizations" and that organizations respond to uncertainty in the environment by "buffering their technical core from its effects" (p. 119). For example, a firm's performance depends heavily on adequate utilization of its capacity, imposing fixed costs. Thus, regular supplies are necessary for adequate capacity utilization, which corresponds to Thomson's (1967) buffering of the technical core. This is supported by a number of studies that have demonstrated that perceived environmental uncertainty exerts a considerable influence on organizational structures and processes (Huber and Daft 1987) .
The research literature has recognized that several types of environmental uncertainty exist (see Sutcliffe and Zaheer 1998 and Miller and Shamsie 1999 for recent reviews). Sutcliffe and Zaheer (1998) , for example, distinguish between primary uncertainty, competitive uncertainty, and supplier uncertainty. According to these authors, primary uncertainty "arises from a profound lack of knowledge of the states of nature" (p. 6) and includes the uncertain outcomes of a range of exogenous changes in the broader environment. Supplier uncertainty relates to exchange patterns; i.e. , supplier action, such as opportunistic behavior (Williamson 1975) , and competitive uncertainty relates to competitors' actions (Porter 1980) . Many processing firms operating in the seafood industry depend heavily on the supplies of wild fish caught at sea. Catches of wild fish can be seen as natural events with highly uncertain outcomes. Thus, firms dependent on supplies of wild fish face a high degree of primary uncertainty. It seems reasonable to assume that, in periods of supply shortages, buyers will compete for supplies. This leads to intensified com-petition, giving rise to competitive uncertainty. Supplier uncertainty may also be present when supplies are scarce. However, we believe that primary uncertainty is the prime source of uncertainty in relation to the supplies needed by processing firms.
The research literature has addressed the challenge of handling environmental uncertainty. In particular, the strategy of vertical integration has received much attention. Vertical integration is often associated with ownership. By owning more than 50% of vessels, the owning firm can control, and thus purposefully apply, vertical integration to avoid opportunism and/or overcome market deficiencies. But can vertical integration help processing firms cope with primary uncertainty? By integrating backwards and owning fishing vessels, firms can apply the "Economies of Avoiding the Market" (Porter 1980, p. 304) . In this way, they can secure a certain amount of supplies and the utilization of at least some fraction of their processing capacity. Firms can also integrate backwards to apply the "Economies of Stable Relationships" (Porter, 1980, pp. 304-05) . According to Porter, stable relationships with suppliers will allow the firm to adapt more fully to suppliers. Because different types of vessels, such as trawlers and small coastal vessels, partly provide different fish species of variable quality, processing firms can, by owning certain types of vessels, acquire a certain degree of control over the type of supplies they get. However, acquiring and operating vessels is very costly. It requires capital and imposes fixed operating costs. Also, when the catch is ample, firms can get their required supplies at prices that hardly cover the costs of owning and operating their vessels. Also, fishing and processing are two different businesses, and there is no reason why being an expert firm in processing should yield specific advantages in fishing.
How processing firms cope with primary uncertainty may depend on several factors. For example, they may vary in terms of economic resources, which may influence their ability to invest in vessels. The choice of strategy may also vary in accordance with variations in what the managers consider adequate actions. This is explained as follows. Processing firms in the seafood industry are embedded in a highly competitive environment. Thus, they must be effective to survive and prosper. It is, therefore, believed that conscious, thought-based actions are prevalent. This implies that managers develop and hold reflected knowledge structures or "mental models" (cf. Johnson-Laird 1983) that influence their thinking about how to act in order to survive and stay competitive in the industry (Day and Nedungadi 1994) . Such mental models are shaped through, and influenced by, the actual context, history, experiences, and educational backgrounds of managers (Sanford 1987) . In the present context, firms vary with respect to a range of factors such as economic resources, products offered, and market focus. Because managers in different firms are exposed to different information, and because they tend to focus on the activities they are involved in (Dearborn and Simon 1958) , they may, over time, develop different mental models of how to cope with supply uncertainty. This may lead to differences in coping strategies. Present insights regarding how firms cope with uncertain supply and what they consider adequate actions are, however, limited.
Research Methodology
This section reports the research methodology applied to examine how processing firms exposed to a high degree of uncertainty regarding raw material supply cope to compete effectively in their output markets. We first describe the choice of research design and setting. We then proceed to describe how the data were collected and analyzed.
Research Design
Due to modest a priori insights, an exploratory approach requesting detailed insights into how firms cope in a volatile supply context was chosen. More specifically, we focused on capturing both how firms behave and how their top managers think about and handle supply uncertainty. The reason for addressing top managers' thinking is that in small-and medium-sized firms, which dominate the seafood industry, top managers play a crucial role. In such firms, the top manager is the prime decisionmaker who has everything at his/her fingertips and knows what is going on. Because timely and adequate supplies are crucial for firms' survival and growth, top managers are assumed to have fine-grained, advanced mental models of the supply situation and how to deal with it (cf. Day and Nedungadi 1994) .
Setting
The Norwegian seafood industry constitutes the setting of our study. More specifically, we focus on processing firms in the whitefish branch of the industry. Here, firms purchase their supplies of raw fish from different types of fishing vessels, ranging from large ocean trawlers to small coastal vessels. Different vessels provide different types of fish such as cod, haddock, saithe, wolffish, and redfish. This is due to variations in quotas that specify what types and volume of fish each vessel is allowed to catch. Also, different vessels specialize by employing different types of fishing gear. This leads to variations in the size, quality, and type of fish caught. It should also be noted that fisheries are, to some extent, seasonal due to fish migrations, which makes the fish more or less accessible to different types of vessels. For example, North Atlantic cod has its main feeding grounds in the Barents Sea, but migrate to the coast of Northern Norway to spawn during winter. Whereas large ocean trawlers can cover large distances and endure the harsh weather conditions in the Barents Sea, small coastal vessels have to wait until the fish arrive at spawning grounds near the coast. This results in seasonal landing patterns during the year.
The Norwegian fishing and processing sectors are subject to several types of government regulations. For example, the Norwegian government regulates access to fishing. As a main rule, fishermen must hold majority ownership in vessels. However, a number of dispensations from the general rule have been given for majority ownership in fresh fish trawlers (but they have generally not been given for other types of vessels). Processing firms now have majority ownership in almost 100% of fresh fish trawlers (Ministry of Fisheries 2002). The main reason for giving dispensations is that ownership in these types of vessels is believed to be important in terms of supporting economic activity in remote regions by securing year-round supplies to processing firms in the whitefish branch. These trawlers are mainly owned by large manufacturing concerns, which have the resources needed to acquire and operate trawlers. The government also issues yearly quotas and a range of regulations regarding fishing seasons, types of fishing gear, and vessels in order to regulate fishing activity. Variations in yearly quotas for each species are often substantial.
The transactions between vessels and processing firms are also regulated in several ways. A relevant point here is that the Raw Fish Act states that processing firms must purchase the whole catch from each vessel. Typically a catch consists mainly of one "targeted" type of fish (e.g. , cod) and a range of other species caught as bycatch. Also, the fishermen's sales organizations (e.g. , Norges Råfisklag) are authorized to set a price floor for specified time periods. According to the Raw Fish Act, fish cannot be purchased from vessels below the price floor, but processing firms are free to buy at a higher price.
The processing firms are typically involved in various types of primary processing, such as filleting and freezing, salting, and drying. The products are mainly semi-processed and sold in global and highly competitive business-to-business markets. Importers, wholesalers, manufacturing firms, and retailers represent the most important customer groups.
Data Collection and Analysis
Because we were looking for detailed insights into the individual firm, its top managers, and their thinking and doing, a rather modest number of firms was included. For the present study, eight processing firms were selected. They varied in product assortments, the activities they were involved in, market scope, and profitability. This was done in order to capture variations (if any) in firms' coping strategies (cf. Campbell 1975) . Seven of the firms were small-or medium-sized, which is the case for the great majority in the industry. The last firm is a relatively large manufacturing concern. The average turnover of the eight firms is 111 million Norwegian kroner (range 32 to 258 million Norwegian kroner). The firms are relatively young, averaging 11 years (range 1-26 years). The top managers all had extensive experience in the seafood industry, averaging 16.5 years, with a range from 7 to 25 years.
To acquaint ourselves with the industry and to select an adequate sample, we made use of secondary printed information, including annual reports, articles in the business press, and accounting data from Dun & Bradstreet. To "capture" how the top managers think about and handle the supply situation, we collected primary data by means of lengthy, semi-structured interviews. The managing directors in the selected firms were identified and appointments were made in advance. General, broad questions formed the starting point for modestly structured interviews with the managers; e.g., "How do you perceive the supply situation?" and "How do you secure the necessary input of raw materials?" We asked for and tried to elicit the managers' own interpretations of the supply situation and how it was handled. The interviews were conducted very much as conversations, with emphasis on letting the managers play the active role and the interviewer following up with probing questions to gain deeper understanding. This procedure allowed us to explore underlying issues, such as why certain coping strategies were preferred or had emerged. Six of the eight interviews were tape recorded and transcribed. Two managers resisted the use of a tape recorder. In these cases, detailed notes taken during the interviews were transcribed immediately afterwards. The transcribed interviews were content analyzed by careful inspection to identify different coping strategies and why they were preferred or had emerged.
Results and Discussion
Our findings show that primary uncertainty relates mainly to multiple outcomes due to changes in states of nature; i.e. , uncertainties relating to quantity, quality, species, size of fish, and time of supplies, representing a variety of challenges to processing firms. A multitude of different coping strategies was identified. In table 1, we have cross-classified the various strategies according to the types of primary uncertainty and the input -throughput -output perspective underlying our study.
Inspection of table 1 shows that firms apply a range of different strategies to cope with different types of primary uncertainty at the input, throughput, and output stages of operation. For example, we see that strategies applied to cope with uncer-tainty regarding quantity of supply are somewhat different than strategies applied to cope with uncertainty regarding the size, quality, and type of fish offered. It can also be seen that some strategies are applied to cope with different types of uncertainties; e.g. , a high price is used to attract suppliers when catches are low, but also to educate vessels to deliver fish of a high quality. We also observed that different firms apply different coping strategies.
Variations in strategies among firms may be due to several reasons. For example, due to differences in the resources available, knowledge, and position of firms, managers' perception of "the problem of securing adequate supplies," and how they cope, may vary (cf., Miller and Shamsie 1999) . Also, as demonstrated by Dreyer and Grønhaug (2003) , some strategies are in conflict, which may explain strategic diversity. It should also be noted that because uncertainties due to states of nature are impossible to control per se, a "correct" strategy probably does not exist. Thus, in their goal-directed efforts to perform well and survive, managers and their firms are likely to experiment with new ways to cope, which may contribute to the variety of strategies observed among processing firms.
In the theoretical discussion, we focused on controlling supply by means of vertical integration. Our findings and the study by Dreyer et al. (1998) show that firms with ownership in vessels generally do not obtain a substantial share of their total supply from their own vessels. An important explanation for this is that most firms do not control a sufficient number of vessels to obtain a substantial share of their total supplies from these vessels. Restrictions in the number of vessels owned by processing firms are due to several factors. First, processing firms are generally not allowed to have majority interests in vessels, although a number of dispensations have been given for fresh fish trawlers. Accordingly, for vessels other than trawlers, firms are not able to gain formal control. Second, it is very costly to acquire and operate vessels, which implies that majority ownership in one or more vessels is beyond the reach of a number of firms in this particular industry, which is dominated by small-and medium-sized firms (Ministry of Fisheries 2002).
Another factor contributing to a low share of landings from their own vessels is that, due to overcapacity in the fishing fleet, vessels do not fully utilize their capacity. Also, processing firms that control trawlers do not necessarily get all they catch. This relates to whether processing firms secure supplies by avoiding the market, or not (cf., Porter 1980). By avoiding the market and paying the minimum price, thus getting all the fish the vessel lands, firms risk losing the profits from their fishing operations. Low profits in fishing operations are problematic due to the share-system of payment. Low vessel profits lead to lower pay and dissatisfied fishers, who may seek jobs on more profitable vessels. Having less skilled fishermen may lead to lower catches. On the other hand, when not avoiding the market, controlling firms must compete with other processing firms for supplies offered by their own vessels. This implies that, when competition is high, the owning firm might not always get the supplies from their own vessels. Dreyer et al. (1998) found that most processing firms let their vessels offer their catch in the raw material market, implying that these processing firms are not guaranteed all their catch. Interestingly, our findings and the study by Dreyer et al. (1998) also show that many firms have made minority investments in vessels. This is somewhat surprising because minority shares do not give the formal control necessary to decide where vessels should land their catch. Why then do firms make minority investments in vessels? Our interviews with the managers indicate that processing firms, through credible commitment and signaling trust create relationships with suppliers, which seemingly place the firm in a favorable position in terms of acquiring supplies. Another possible explanation, which also applies to majority ownership, is that managers have limited insights regarding vessel ownership. For example, it may be difficult to assess with certainty the consequences and outcomes of integrating into fishing vessel ownership (cf. Reed and Defillippi 1990). As discussed above, a range of factors contribute to uncertainty regarding the outcomes of vessel investments. When uncertainty is high, firms tend to imitate the behaviors of others, in particular the seemingly successful ones, so elegantly demonstrated by Barth (1966) in his analysis of how herring vessels end up fishing in the same waters.
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This study is based on a limited number of processing firms from one branch of the seafood industry. It is also conducted in a single-country setting. This indicates that the validity of our findings and conclusions is limited. For example, in other countries where fisheries and transactions between vessels and buying firms are subject to government regulations different than those in the Norwegian context, other coping strategies than those revealed here may be applied. We believe, however, that several of our findings relate to some rather general aspects of coping with primary uncertainty due to more or less unpredictable supply variations. Still, this study does not represent the final word on primary uncertainty and coping strategies. We hope that it will attract and inspire future researchers to address the under-researched question of how processing firms (and other actors in seafood industries) cope with different types of primary uncertainty. For example, this study should be replicated with larger samples and extended to include different national settings and other branches of the seafood industry in order to identify and examine different types of uncertainties, coping strategies, and their usefulness. The effects of, and responses to, supply uncertainties could also be examined among actors further downstream in the value system (cf., Dulsrud 2002) .
